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ABSTRACT • - . 

This glossary of over 1O'0 energy-related terms is 
intended t<i accompany the National Science Teachers Association's 
(NSTA) Fact Sheet on alternative energy technologies. Brief 
definitions of common concepts, principles, and expressions related 
to energy education are provided. (Author/CP) ^ 
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li.ALTERNATlVE ENERGY 
SOURCES 

A Glossary of Terms 



with 



JohnM Fooler end King C.Kryger 



glossary of temis is intended to accompany -NSTA* s Fact* Sheets on 

.energy tecljnologies. Although it* should prove usefi^ irdepen- 
of the Fact Sheets, it was not designed to provid'e a cai^Rhensive 
of energy terms. Energy topics not covered in the Fact Sheets 
je missing while specific technical terms that are def inediJ^rithin 
text of individual Fact Sheets are not always included. 
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anthracite - "hard coal," lav in volatile matter, high in carbon content. 



a heat value of 6.40 million Calories/ton. 



barrel (bbl) - A liquid measure of oil, usually, crude oil, equal to 42 
gallons or about 306 pounds. 

^ ' J ' 

bas^ load - The minimm load of a utility (electric or gas) over a given 
period of time. " 

bioconversion - A general term "describing the conversion^of one form of 
energy into another by plartts or microorganisms. It usually refers to 
the conversion of solar energy by photosynthesis. 

bictmss - Plant materials in any form frcm algae to wood. ^ ' 

bituminous coal - Soft coal; coal that is high lit carbonaceous* and vol- 
atile matter. . It is "younger" and of XcMer heat value than anthracite 
or "haixi coal." Heat value, 5.»92 million, Calories/ton. 

black lung - A respiratory ailIT^t^, similar to erphysena, which is caused 
by inhalation of coal dust. Identified as a contributing cause in the 
deaths of many underground coal miners. 

bottaning cycle - means of using the lav- temperature heat energy ex- 
hausted fran a heat engine, a steam turbin^ for instance, to increase 
the overall efficiency, it usually eitploys* a low-boiling point liquid 
as working fluid. 

breeder reactor - A ntjclear reactor so designed that it produces more 
fpel than it uses. Uranium 238 (92 u238) or. thorium 232 (90 Th238) caii 
be converted to the fissile fuel, plutonium 2391 (94 

Pu239) 

• or uranium 

233 (92 U233) , by the neutrons produced within the breeder rectctor core. 



British Thermal Unit (BTU) - An engineering unit of heat energy, tl\e 
quantity of heat necessary to raise the terperatufe of one pound of water 
one degree Fahrenheit, about one-quarter of a Calorie. 



Calorie - A metric unit of heat energy, the amount of heat that will 
raise the teirperature of one kilogram^of \/ater 1^ Celsius. It is 
approximately equal to 4 HTUs. (In scientific terminology it is equi- 
valent to the kilocalorie; 1,000 small calories,) ^ 
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capacity factor - A measure of th^. ratio of 



.the electrical energy actually produced at 
a generating plant to the maximum design 
capacity of the plant. 

capital intensive - Requiring ■ heavy capital . 



investment. The energy industry, for exanple, 
is said ±o be capital intensive rather than 
labor intensive because it oiploys relatively 
more^ dollars than peopie. 

carbon dic^de (CX>2) - A ccnpound of carbon and 



oxygen formed whenever carbon is ccnpleteiy 
burned (oxidized)'. 

carbcn mpnoxide (CO) - A^ocmpbund of carbon and 
oxygen produced by the inccnplete caribustion of 
carbon. It is emitted .by autondbiles and is, 
'as'far as total weight is concerned, the major- 
air pollutant. * * 

carcinogen - A substance pr agent producing or 
O-nciting caricerous gfowtk. . — 



catalyst - A substance which chartfSfe the speed 
of a chemical reaction wittiout itself being 
chai'iged. 

catalytic converter - A device added *to the- 
exhaust syston of an^autonobile that converts 
the air pollutants carbon monoxide (CO) ^nd 
hydrocaLrbon^ (HC) to carbon dioxide (C02)*and 
water. A similar^ conversion also removes nit- 
rogen oxides (NO^) . 

Celsius - The metric teiperature scale in v^ch 



the tenperature of melting ice is set at 0°, 
the totperature of boiling water at 100°. One 
degree Celsius is 9/5 of a degree Fahrenheit. 
The Celsius scaie is also known as the Centi- 
gtade scale. • • ^ 



Centigrade - See Celsius. 



chain reaction - A reaction that stimulates its 
own repetition. In a fission ohain rea.ction ^ 
f iSfeionable nucfleus absorbs a neutron and splits 
±n two, releasing additional neutrons. These 
in turn ;can be absorbed by other fissionable 
nuclei, releasing still wore neutrons and main- 
taining the reaction. 

char - A porous, solid, nearly pure carborv res- 



idue resulting fron the incorplete combustion 
of organic material. If produced from coal, it 
is called coke; if produced fron wood or bpne, 
it is called chcirooal. 

chgfnical enefgy - A form* of energy stored in 
the structure of atons, and molecules, and 
v^ch cjan be released by a qhardcal reaction. 

coal gasifldation - The conversion of coal • 
to a gas suitable f&r use as a' fuel. 



coal liquefactiori - The conversion of coal 
into liquid hydrocarbons and related com- 
pounds, usually by the ac^itign of hydr;€)gen. 

• coal tar - A gummy, black substance produced 
as a b^-product when coal is distilled." 

coke, - Degassed ^cx^al (se* chair) . 

conduction - (of heat) "I^ie transmission o^ 
energy directly fron mole<i^ile to molecule. 

conf indent time - (in fusion)" The time during 
,^ v^ich the reacting materials (deuterium and 
tritium", 'for instance) are physically confined 
at proper density to react. ^; 

qpnvection - (of ^at) The transfer of energy 
by moving masses of matter,, such as the cir- 
culation of a liquid or gas. 

cooling towers - Devices for the cooling of 
vater used in power plants. There are two 
types: wet to^^rs, in \N^ifch the warm water 
is allowed to run over a lattice at the base' 
of a tower and is cooled by evaporation; and 
dry towers, in which the water runs through 
a^ systen of cooling fans and* is not in con- 

.'t^ctT with the ^r. ^ ' ' 

t * 

' critical mass - The smallest .mass of fission- 
able material that will support a self- 
sustaining chain reacrtion under stated con- 
ditions. \ 

•f » # 

crude oil - A ,mixture of hydrocarbons in ^ 
liquid form found in natural underground 
petroleum reservoirs. It has a heat O0n7 
,tent of 1.46 million Calories/barrel and 
is the raw materials from which most re^ 
fined pe'troleum products are made. 

~ declining biock rate r A method -of charging 
for electricity v^^ein a certain nun^^ of . ' 
kilc^tt hours (the first block) is sold at 
a relatively high rate' and succeeding blocks 
are sold at lower and Ic^r rates. Thus the , 
charge for energy decreases as the amount 
consxjmed increases. (See "inverted block 
,rate.") ^ . \ < 

deuterium - A non-radioactive isotc^ of 
.hydrogen vtose nudleus txontains phe neutron 
and one proton and .is therefcxre about twice 
as heavy as the nucleus of normal hydrogen, 
which consists of a single proton. Deuter- 
ium is often referred to as "heavy hydrogen"; 
it occurs in nature as 1 atcm^ to 6500 atoms 
of normal hydrogen. 

* i ^ 

efficiency - The efficiency of an energy con- 
version is the ratio of ,the. useful v^rk or 
energy output to the total work or energy in- 
put . (This is sometimes called "First Law 
Efficiency.") 



, electrolysis -^he decoiposition of a sub- ' 
stance ^ itieand of an electric current as 
in the product/on of hydrogen and oxygfen f r,cm 
water. , 

electron - An elanentary particle, with a neg- 
ative charge that orbits the nucleus of an 
atcnu Its mass at rest is approxirrately 
9 x^lO"31 kg, and it conposes only a tiny 
fraction of the mass of an atom, 'Chemcal 
reactions consist of the transfer and re- 
arrangeront of* electrons between atons. 

electrostatic precipitator - A, device that 
•ronoves the bulk of. particulate matter frana 
the exhaust of power plants. Particles are * 
attracted to electrically charged plates ' 
and the ^cumulation can then be washfed^ away.- 

, • • * 

energy - A quantity having the dimensions of 
a force times a distance. It is conserved in 
all interactions within a closed syston. It 
exists in many forms and can be coifv^erted frora 
one form to anotlier.^ Carron units are Calories, 
joules, BUJs, and kiicwatt-hours . 

energy intensiveness (EI) ^ A measure of energy' 
utilization per unit- of out^t. For passenger 
transport, for exanple, it is\a measure of 
lee used per passenget 

ichrneiit - A process v^ereb]^' the^^-percentage 



Energy can neither be created nor destroyed. 



1^ 




of >^ given isotcpe present in a matei?4;^i is 
:artifically increas^^ so that it is higher 
than the percentage olS that isotope natiib^lly 
fouhd in the material. Enriched uraijium dbn- 
tains more of the fissionable isotcpe 'uraniuK 
?35 than the na€ur^lly occurring percentage 
(0.7%). ' ^ 

^e^othermic reaction - A 'reaction which re- 
leases more- energy than is required to start 
it. The ccmbustion reaction (burning) is an 
exan^e a3 are fission and fusion reactions. 

ex^mal conbustion engines - An engine in 
V^^bh the fuel is burned outside the cylinders. 



i^^nheit 



Fahr^iheit - A tanperature scale in which the 
~tenpeirature of melting ice is set at 32® and 
the tesiperature of Jx)iling water at 212"^. 
One Fahrenheit degree is equal to five-ninths 
o^ a Celsius degree. • ^ 

fertile nucleus (or "fertile materials") - A 
material; not itself fissionable by thermal 
neutrons, vMch can be converted into^a fissile 
material by irradiation in a reactor... There 
are tro basic fertile materials, uranium 238 
and, thorium 232. When these fertile materials 
capture neutrons, 'they *^e converted into fis- 
sile Plutonium 239 and Uranium 233 itespectivelyi 

First Law of Thermodynamiq^s - Also called the 
Law of 'Conservation of Energy. It states: 



f issi6n - The .splitting of heavy nuclei into 
two parts (v^ich are' lighter nuclei) , with*the 
release of large amounts of energy and one or 
more neutrons. > ^ 

<■ 

fluidized bed - A furnace design in v^ch the 
fuel is^ buoyed 'up by air and sore other gas. 
It offers advantages in the removal of sulfur 
during ccmbus^ion. 

fossil fuels - Fuels such as coal, crude oil, 
or natural gas, farmed fron the fossiX ronains. 
'of organic materials. • * * • 

fuel cell - A device for canbini/g fuel ajiti 
oxygen in an electrodaanuical reaction to gen- 
erate electricity. Choydcal energy is convert- 
ed directly into electrical energy without ocb- 
bustion. '* ^ 

*** ' 

fuel reprocessing - A feqycling operation. ^ 
Fissionable uranium an4 pluionium are recov- ^ » 
ered fron uranium f ueJ^ rods \^ch haye under- 
gone intense neutron bcmbardment in a ijuclear 
reactor and fission products are r^iroved. 

fusipn - The formation of a heavier nucleus 
by 'combining two lighter ones. In the re- 
action under study, as a source of energy 
JiydrOg&i (or helium 3) -nuclei cc6ibine to form 
helium 4 with a subsequent release of energy. 

gasoline - A petroleum product consisting^ pri- 
marily of. light h^^ocarbons . ' Sane, n^rtrural 
gasoline is preseht in crude oil but most gas- 
oline -is fomted by "cracking" and refining 
^crude oil. It has a heat value of 1.32 million 
alories/barrel. * . ' > * 
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capacity - The capacity of a power 
g^erate ,^ectricity. Usually mea- 
awatts 'j(Mw) . g 




geopressured ^^^ervoii: - Geothermal researvoir . 
consisting of pdr^us "sands, containing water * 
or brine at high temp^ature or pressure. 

geothermal Energy - TheV^eat .energy in the 
Earth's crust vdiose pource'U^ the Earth's 
molten interior. Wl:ien»this energy occurs as 
steam, it can bemused directly* ^in steam tur- ^ 
bines. ^ ' * / 

greenhouse effect - Jhe Varming effect of car- 
bon dioxide, OOp, and^water vapor in the atmos- 
phere. These ijDlecules are ^transparent'.to in- 
coming sujili^^t but absorb -and reradiate the 
infrared (heat) radiation fratT'^Jie Earth. 

half life - The tiitte in which iialf the ?atart\3 Of 
a particul^ radioactive sulistance disintegrate 
to another mclear form. Msa§in:ed half -lives 
vary f rem mllionths of ,a secon^ io billions of 
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years. ^ 
heat - A form of kinetic energy 'that f lows<?5ran 



one body, to another because bf a terRperature 
difference between them. The effects of heat 
result fron the motion of molecules. Heat is 
usually measured in Caldries' or British Thermal 
Units -(BTUs) . ^ 

hea^ ^engine - Any device that converts themal 



heat energy into mechanical energy. 

heat punp - A device that trahsfers heat fitem a^ 
cooler region to a warmer one (or vice versa) 
by the expenditura of mechanical or electric 
ener^, ^Heat punps vrork on the same general 
princi^re as refrigerators and^,air conditioners. 

heat value - The energy relqased 1^ burning a 



given- amount -of the substance; also energy 
equivalent. 

He linn 3 (2He^) - A r^e, non- radioactive is- 
The carron isotope of helium. 



fbtope of helium 
Helium "4 (2He^) 



horgepower - Originally, the power output of a 
typical working horse. Equal to 3/4 of one 
kilcwatt or 0.18 Calories per second. 



t rock reser(/oir - A potential source of 

hot rock" systan 



eothenpal pcwer. The 
requires dirilling deep e^iough to reach heated 
rock theh fracturing it to create a jjeservoir 
into'v^ch water can be punped. 

hydrocarbons - Molecules cor^jpsed of carbon 



and hydrogen atcrns in^ various proportions. 
Hiey are usually derived frcm living materials. 

hydroelectric plant - An ej.ectric power plant; 
in v^ch the energy of falling water is conver- 
ted into electrical energy by a turbine gener- 
ator. 

hydrogenation - The addition of hydrogen tp an 
cJrganic molecule to increase the ratio of hydro- 
gen to carbon, for instance in the production 
of oil fron coal or fron organic waste. 

hydrotliermal reservoir - One of the forms of 



geothermal reservoir sysjians. Consists of 
naturally circulating hot water or steam 
("wet steam") or those v^ch contain mostly 
vapQt^ ("dry steam") . The latter type of 
hydrothermal reservoir is the most desirable 
type with 'present technology. 

inertial - confinement - One of two majpr tech- 



niques used, in nuclear fusion ejq^erinrientation. 
(See "Magnetic Qonfinenent") . ^A, frozen pellet 

of deuterium and tritium is banbarded fron all 
sides by an energy source - a laser beam of 
charged particles. ^The resulting irtplosion of 



the pellet results in high tenperature and den- 
sity which allows" ignition *of the fusion reac- 
tion and tte pellet explodes : . 

intejgial ccrtibustion engine - An engine in vMch 
pcwer is- generated within one pr- more cylinders 
by the burning of a mixture of air and fuel, 
and converted into mechanical work by me^s of 
a piston. The^autonobile engine is a cannon 
exaitple. 

in situ - In the ^natural or original position 
or location. In situ conversion of oil' shale, 
for instance, is an experimental technique in 
i^ich a region of shale, is drilled^ fractured, 
and set on fire. The volatil^^ gases bum off, , 
the oil vaporizes, then condenses and, collects 
at the bottom of the region, fron v^ch it can 
be recovered by a well. There also has been 
seme' experimentation with in situ conversion 
of coal. ' " ' * 

inverted block rate - A method of selling 
eIectrlZIty%^Terein a first "block" of kilo- 
watt hours is offered at lew cost and prices - 
increase with increased oonsunption. 

ionization - Ronoval of sane or all electrons 
fron an atan or molecule, leaving the atcm or 
molecule with a positive charge, or the addi- 
tion of one or more electrons, resulting in a 
negative charge. 

ions - Atons or molecules with electric char- 
ges caus^ by the addition or ronoval of elecr- 
trons. 

isot(^>e - Any of two or more species of atoms 
haying the same number of protons in the, nu- 
cleus, of the same atcrhic number, but. with 
differing numbers of neutrons. All isotq^es 
of an element ^ve 4dentical chemical -prop- 
erties, but the different -nuclear masses pro- , 
duce different physical prc^^erties. Since 
nuclear stability is governed by nuclear mass, 
on^ or , more isotopes of the 'same element may 
be unstable (radioactive) . In the usual 
notation/ isotopes of the same element are 
identified by the total of neutrons and pro- 
tons in- the nucleus, and the atomic number » 
for toanple, uranium 235 (92U235) and uran- 
ium 238 (92b238). . . . . 

joule - A metric unit of work or energy; the 
energy produced by a force of one iiewton 
operating- through a distrance of one meter. ♦ 
One ftru = 105,5 joules, and one .Calorie = 
4.185 qoules. 

kerosene - A petroleum distillate with a heat , < 
value of 1.43 million Calories/barrel present- 
ly used in gas turbines and jet engines. 

kilcxalorie See 'Calorie. 
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kilowatt (kw) - A unit of power; usually used 
for electr?.c power, equal to 1,000 watts, or 
to energy consunption at a rate of 1,000 joules 
per second. ^ 

kilowatt-hour -(kw-hr) - A unit of work or en- 
ergy. Equivalent to *the expenditure of one 
kilowatt in one JK)ur, about 853 Calories. < 

kinetic energy - The .energy of motion . The ^ 
ability of an object to do* work because of 
' its notion. 

. land subsidence - The sinking of a land sur- 
face as the.^ result of the withdrawal of under- 
ground material. It results frcm undergroulxi 
mining and is^a hazard of the developnu^t of 
geothermal .fields. 

laser - A device for producHig an intense 
beam of, coherent, sharply focused, light. 
The name is an acronym for Light Anplication 
by Stin^i^lated ElniSsiOT of Radiation. 

Law of Ctonservation of Energy See First 
of Thenrodynamics. 

Lawson Criterion r A rough measure of suc- 
cess in fusion. For a self-sustaining fusion 
'reaction to take place, the product of the 
confinement time ,(in seconds) , and the part- 
icle density (in particles per cm^) must be 
about 10X4.^ • 

life cycle costs - The total Cost of an item 
including inita^i purchase price as well as 
cost of operation, maintenance, etc. over 
the life of the item. 

lithium - Thl" lightest metal; a silver-\<tiite 
alkali metal. Lithium 6 is of interest as a 
source of tritium for the gen^ation of energy 
fron a' controlled fusion reaction. Molten 
lithium will also be the heat exchanger. 
* v< * 

liquified natural gas (12^) - Natural gas' that 
has been cooled to approximately -160°C, a^ 
tenper^tufe at \^ch it is liquid. Since 
liquefaction greatly reduces^ the volume of the 
cfa^i the costs of storage ^nd shipment are re- 
d^^d. ' . ' 

" . /» 
load factors - The* percentage of capacity act- 
'^ually utilises. For exanple, the average 
number of passengers for a certain size car 
divided by the passenger Capacity of that size 
cAr* ' > ' 

magnetic ccaif indtent ~ A oonfinQ:nent technique^ 
used .in nuclear fusion in which electrons are c 
stripped fron the reacting nuclei ^deuterium 
and tritium,^ for exanple) forming a "plasma" 
which can be controlled ty' a magnetic field. 
There are' several different types of magnetic 
confinement ^stems under development. ,(See 
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"Tokamak," '^magnetic mirror," and "magnetic 
pinch device. ") \ 

magnetic mirror - (See above) Consists of ^ 
linear tubes in which the magnetic field 
confining a "plasma" *is sh^)ed so as to turn 
particles around at each end, as a mirror 
does a light beam. The most successful of 
these devices is the 2X-IIB at the Lawrence 
Livermore laboratory of the University of * 
California.' 

magnetic pinch device - (See above) An 
interior* space IS filled with plasma v^ich 
is then "pinched," or corpressed by a magnetic 
field. This is acconplisn^d by increasing the 
strength of the field and forcing the plasma 
tcv/aifd the center of a tube. The Scyllac at 
Los Alamos is the major pinch device. - , 

magnetic storage - a futuristic concept in 
\<tdch energy can be stor^ in a magnetic field 
around a superconducting itiateiiial. 

n^agnetohydrodynamic (flHD) generator - An ex- 
pansion in v^ich electricity is generated ^ 
fron the oonbUstion of fuels without going 
through an intermediary steam turbine. Hot, 
partially ionized gaseS move through a mag- 
netic field, and are separated by charge, 
generating a current that is then collected 
by electrodes lining the expansion chambers. 

mechanical -energy - One form of energy. It is * 
observable as the motion of an object. 

megawatt (mw) - A unit- of pover. A megawatt 
equals 1;000 kilowatts, or 1 million watts. 

>jethane Gas (CH4) - A light hydrocarbon; an j 
inflamnnable natural gas with a heat value M 
257» Calories/cubic feet.. Forms explosive (mix- 
tures with air. It is the major part of marsh 
gas J^d natural gas but can be manufactured 
fron crude petroleum or other organic materials. 
(See coal gasification.) 

Mev. - One million (or 10^) electron volts, - a 
unit of energy. It is equivalent to 1.6 x 10"-^^ 
joules. 

MHD generator - See magnetohydrodynamic gener- 
ator! ^ - • 

mill - A tenth of a cent. The cost* of elec^ 
tricity is often given in mills per kilcwatt' 
hour. 

moderator - A. material used in a nuclear reactor 
to slew th^ speed of neutix)ns and thus control 
the rat^"^ fission. Cannon moderators are 
graphite, water, deuterium, and beryllium. ; 

TOlecule - Atons combined to form the smallest ' 
natural unit of a substance. For e^janple, the 




I water Jroleciile is ooaposedof two atons of hy- 
drogen and one aton of oxygen. * 

neutron - An eleinentary particle v*iich is pre- 



sent in all atcmic nuclei except for the most 
camion isotope of. hydrogen. Its mass is approx- 
imately that of a proton,, but it* has no electric 
diarge. Neutrons are rel^sed in fission .and 
fusion reactions. 

Nitrous Oxides (NQx) - Ccnpounds formed v^en- 



ever conbustion occurs in air (in the presence 
of nitrogen) . An air pollutant and coroonent 
of "Photochesidcal smog.'* ^ 7 

nuclear converter reactor - A reactor ill which 
the major process is the conversion of fission- 
able fuel into energy as distinguished fron a 
"breeder reactor" v^ch produces more* fuel than 
it uses. A converter reactor also "converts" 
some fertile material into fissionable fuel but 
produces less fissionable fuel than it consumes, 

nuclear eriergy - The energy rele^ed daring re- 



actions of atonic nuclei. 

nuclear reactor - A def/ice in which a fission 
chain reaction can be initiated, maintained, 
and controlled. 

nucleus - 'The extremely dense , positively 
charged core of an aton. It contains'^almost 
the entire mass of ah aton, but fills only a 
tiny fraction of the atonic Volume .. 

ocean thermal enery/ conversion (OTEC) - A 
process of generating electrical energy by 
harnessing the tarperature differences be- 
tween surface waters and ocean depths. 



"off 



pen 



" pqwer - Power generated during a 
oF lciC>^e!nand. • 



oil shptle - A sedimentary rock containing a 
$olid organic, material called kerogen. When 
oil shale i^ Heated at high . tQnp&atures , the 
oil is driven out and cai> be recovered 



OPEC 



The Organization of Petroleon Exposing 
Countries. An organization of countries in 
the Middle East, North Africa, and Sowth 
America vMch aims at developing cqroon oil- 
marketing policies. ^ 

particulates - The small soot and ash part- ^ 
icles produced by conbustion. 

peak dgnand period - That tiine of day v^en the 
danand for electrici'ty * f ran a powerplant is at 
its greatest. *» 

<^ 

peak load The max^iim amount of, pov\^ deliv- 
ered* during a stated period of, time. 

peak load pricing - Qiarging more for the de- 



livery of .power during- the daily period in 



which donand 'is the greatest. (S§e "peak de- ^ 
mand pe^od.") , • 

n ' , 1 
petroleum 7 Cor oil) an oily, flammable liq- 
uid that may vary from almost colorless to 
black and 'occurs in many places ip the upper 
strata of the E^th. It is a complex mixture , 
of hydrocarbons* and is the raw matetiaff for 
many pr:oducts. ^ * 

photon A quantum (tfie smallest unit) of elec- 
troragnetic radiation. It has no rest rpass or 
electric charge, but' behaves iike b^th a part-^ 
icle and a wave ir\ its interactions with other 
particles. , ' 

photosynithesis - The process by whidi green 
plants convert radiant enei^. (sunlightji i^^- 
chonical potential energy. . ^ ' * ^ 

Photovoltaic process - The process by \^^uch ^ • 
, radiant energy is converted directly irttd elec- 
trical energy. Solar radiation striking cer- 
tain materials is absorbed*, causing separation 
of electrons fron atons. The migration of these 
electrons in one direction and of the positively 
charged electron vacartcies ("holes") in the 
other can produce a small potential differejce 
(or voltage) , typically about ,0.5 volt?.. 

plagna - An eXectcically neutral, gSiseous mix- 
ture, of positive and negative ions., Sonetiines 
called the "fourth st^t^ of matter," since it 
behaves differently fron solids, liquid^ and 
gases. High ten^^erature plasmas are, used in 
' controlled fusion experiments. • - ^ \^ 

Plutonium (Pu) - Ateavy,. radioactive,^ man-made, 
'rtfitallic element vdtK^ atoTuLc number 94. Its 
most iiT^rtant isotcpe is fissionable pliitcaiiun 
239 (94Pu239) ^ produced by neutron irradifetion 
of uranium 238. , It is used for reactsCt-Bielv 
and in weapons. - • • , ' ^ 

pot;antial energy' - "§tored" energy. Energy' in 
ally fonp not associated with r^^>tiQn; such as 
that stored, in^'chonical or nuclealnfonds, br 
energy associated^.with' the relative 'position of 
, one lyxiy to another. . 

power - The rate, at which work is done or energy 
"expended. It is measured in units of energy per 

unit of time such as Calotifes per second, *and,,in' 
, units sucK as watt§ and horsepower . ^ • . 

po'^er gas - A fnixture of carbon monokide" and 
hydrogen vMch has a low heat value '"(25-75 
Calories/cubic. feet) and is of most use as power 
plant fuel. ' * ' ' 

p^»iInary energy *- Energy in it^ naturally-occur-* 
iting form - coal, oil, uranium, etc. - before 
cbnversion to end-use forms. 

proton - An elementary particle present iji all 
• atouic nuclei. It has a positive electric 
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charge. Its mass is appraximately 1,840 tixcBs energy directly into electrical energy by the 
that of an electron. .The nucleus of a hydrogen pfiotovoltaic process. Each cell produces about 
aton. • • 0.5 volts and about 0.6 watts -"of power. 



' PSI - ^Abbreviation for "pounds per square inch. " 
A measure of pressure 



punped stora<^e -vAri 
v^ch reversible pun^ 
water liphiU into a st;orage reservoir, 
water can then be used to .turn the turbines 
;^en it nins dcwnhill. 



ergy storage system in 
turbines 'are used to punp 
The ' 



Pyro3^sis - Heating in the absence 6f oxygen. 
Also^ called "destructive distillation" ; ' pyro- 
lysis of coal produces three, fuels: high BTU 
or pipeline gas, a synthetic crude oil (s^ti- 
cmde) > and char, a, carbon residue. Also used 
in the conversion of organic wastes to fuel. 

radioactive decay s- The spontaneous trans- 
^ f qmation of ^an atomic nuclelis during v^ich 
it phanges^ f rcm one nuclear- species to a- 
nother with the ennission of particles and 
ener<^.^ Also called "radioactive disintegra- 
tion." ' ' • . • 

reactor years - One year !Si operation of a 
nuclear reactor. ' ^ 

recoverable resource - That portion of a re- * 

Ece expected to be recovered by present- 
techniques and ynder present econcmic 
itions. Includes geologicially expected 
but unc6nfimed -resources as well as identi- 
fied reserves. * 

regenerative braking - Braking in v^ich the 
energy is Recovered either mechanically in 
a flywheel, for instance, or electrically. 
This energy can th&^ be used in subseqiient 
acceleration. 

reserve - That portion .of a resource that has 
been actually discovered but not yet' exploited 
v^ch is presently technically and ^econonically 
extractabl^. 

secdndary recovery - Recovery techniques used 
after sane of the oil and gas has been ronoved 
and the natural pressure within the reservoir 
has decreased. 

> 

Second ^Law of Therrriodynamics - One of the two 
"limit laws" wRich, govern the conversion of 
energy. . Referred to sometimes as the "heat 
tax," it can )se statM in several equivalent 
forms, all of v^i^ describe the inevitable 
passage of .seme energy frofn a useful to a less 
useful for»* in any cyclic energy conversion. 

Second Law Efficiency - The ratio of the mini- 
mum amounts of work or energy necessary to ac-^ 
ccnplish a task to the actual amount used. 

solar 'Cell - A device vMch converts radiant 



solar energy - The electromagnetic radiation 
emitted by the sun. The Earth receives about 
4,200 j:rillion kilowatt-hours per day. 

solvent refined coal (SRC) - A tar- like fuel 
produced fran coal when it is crushed and 
mixed with a hydrocarbon solvent at high taip- 
eraturetahd pressure. «it , is, higher * in energy 
value and contains less sulfur or ash than coal. 

Stirling ,^ine - An external ccmbustion engine 
in which air (or hydrogen in the newer versions) 
is alternately heated and cooled to drive the 
piston up and down. . It is claimed to be non- 
polluting and more efficient than the internal 
combustion engine. 

stratified charge engine - An engine in which 
the amount of charge, fuel* plus air, is adjus- 
ted -tfo engine conditions, directed to the area ' 
where it will bum best ahd fired at just the > 
praise instant. 

Stroiltium 90 (38Sr^0) - A hazardous . ^^tfSoe pro-^ 
duced in the process of nuclear /f issisK ^Stron-' 
tiun'go has a "half -life" of 28 years''. "^Thus it 
takes 28 years to ^reduce this material to half 
its original amount, 56 years to one quarter, 
84 years to one eighth, and so on. ^Strontium 
90 typifies problems of radioactive^waste stor- 
age which are faced in producing power by means 
of nuclear fission. 

sulfur smog %::lassical snog) - 'This smew is 
cotposed of smoke particles, sulfur oxides 
(SQx) , and high hunidity (fog) . Th€' sulfur 
oxide (SO3) reacts with water to form sulfuric 
acid (H2SO4) droplets, the 'major caus^of daror 

superconductor - -A material v^dh at very lo^ 
tarpefatures, near ab^lute zero,^ has no elec- 
trical resistance and 'thus can carry large 
electrical currents without resistance* losses. 

snythetic natural gas (SNG) - A gaseous fuel ^ 
.manufactured fronri coal. It contains aljnost 
pure methane, (^4, and can be produced by a 
numbe?" of coal gasification schemes. The basic 
chemical reactions are C + H2O + heat ^ 



CO + H2; 3CH2 CO- 



^CH. 



H2O. 



tar sand - ^ sand^^ geologic deposit in v^ich 
low grade, heavy oil is found. The oil binds 
the sand together. * 

tertiary recovery t;echniques - Use of heat arxi 
other methods to augment oil recovery (presum- 
ably occurring after secondary recovery) . 

therma!Us£^age - A system vMch utilizes cer- 
amic brick or other matei^ials to store heat 
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energy. 



theriTiodynamics 



The science ahd study of the 

relationship between heat and other forms of ' 
energy. ^ • " ; 

thernostal: - A tatperature-sensitive device 
which turns heating and cooling equipjnent on - 
and off at set toiiperatures. 

Thorium (Th).,- A naturally^ radioactive elen^t 
with atonic number 90, and>as found in nature, 
an atonic weight of approxiinately 232. The 
fertile thorium 232 (9oTh232) isotope can be 
transmuted to fissionable uranium 233 (92^^?^) 
by neutron irradiation. 



Tokamak - (toroidal magnetic chamber) The Rus=r 



sian. adaptation of the toroidal or "doughnut".'* 
gecmetry. The plasma is confined in the cen- 
tral region of an evaluated doughnut-shaped, 
vessel by* a magnetic field provided by current- 
crarrying windings around the outsider^ A separ- 
ate set of windings produce a heating current 
in the plasma, ^^rican examples are the PLT , 
(Princeton Large Torus)* and the)ORMAC (Oak 
Ridge Tokamak) . ' , 

topping^ cycle - A iDeans^to use high-teir'perature 
heat^.energy i±at cannoc be used in a convention- 
al steam turbine, A gas turbii\e, for instance, 
might operate as a topping cycle on furnace 
gases'of 2000''? and its exhaust^ could then heaf 
steam for a turbine operating ^t lOOO^^F. 

total enertgy systgn - A packaged energy system 
of high efficiency, utilizing gas fired tur- 
bines or eng^ines which produce electrical en- 
ergy and utilize exhaust heat in applications 
such as heating and cooling. 

Trititgn - A radioactive isotope of hydrogen, 
with a* half life of 12. 5" years, the nucleus 
contains one proton and twoi-neutrons^. It may 
be used as a fuel in the early fusion reactors. 

Uranium - A heavy, naturally o^Jcurring, radio- 
active" nucleus of atonic number 92. Its most 
carmoh isotope is 238u (920^38) , but 235u 
(g2u235^ 0,7% of natural ore) is used' as a 
fission fuel,' 92U233 \^^ch can be made from * 
232Th (9oTh^^^)^is also fissionable, 

ur^ium tails - Depleted urariium derived as a 
by-product of uranium enrichrent, * -Depleted 
uranium has a smaller percentage of 92^^"^^ 
the '0,7% found in natural uranium. 



Watt ^ (w) - A metric unit ,of pc55?er usually uked 
in electric ^neasuranents v^iich gives the rate 
at \*iich work is done or energy expended. One 
wa^t equals one joule of work per second. 

work - Energy that is transferred f ran one body 
tp another in such a way that a difference in 
teiTperature is not directly involved. The pro- 
duct of an external force times the distance an 
object moves in trie direction of the force, 

working fluid - The material, usually a gas or 
a liquid, v^ose absorption of heat and subse- 
quent expansion drives a hea^ engine. Steam 
is the "working fluid" of a steam engine. 

yellowcake - The material v^ich results fixm 
the ^irst processing (milling) of uranism ore. 
It is sonetimes call^ "artificial camotite" 
and is about 53% uraniun, a mixture of U02 and 
UO3. 
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Factsheet Titled 

\ 

1 Fuels from Plants (Bioconversion) 
Fuels from Wastes (Bioconversion) 
Wind Power 

Electricity from the Sun 1 i 
(Solar PhotQvolJ^ic Energy) 



(Sofar Thermal Energy^Conversion) 
Solar Sea Power 

(Ocean Thermal Energ\ Conversion) 
Solar Heating arid Coolmg 
Geothermal Energy 

Energy Conservation Homes and Buildirjgs 

Energy (Jonservation. Industry , 

Energy .Conservation: Transportation 

Conventional Reactors 

Breeder Reactors' 

Nuclear Fusion 

New Fuels from Coal 

Energy Storage Technology 

Alternative Er)ergy Sources: 

Environmental Impacts *^ 

Alternative Energy Sources 

A Glossary^ of Terms • ^ 

Alternative Energy, Sources. 

A Bibliography - 



Copies of these Factsheets may be ob.talned from: 
DOETechnifcal Information Center 
••P.O. Box 62. Oak Ridge. TN 37830 
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